AD

Award Number: DAMD17-99-1-9155

TITLE: 4-Aminobiphenyl (4-ABP)-DNA Damage in Breast Tissue and
Relationship to p53 Mutations and Polymorphisms of
Metabolizing Genes

PRINCIPAL INVESTIGATOR: Nancy J. Niguidula, M.S.
Regina Santella, Ph.D.

CONTRACTING ORGANIZATION: Columbia University
New York, New York 10032

REPORT DATE: September 2000
TYPE OF REPORT: Annual Summary

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for Public Release;
Distribution Unlimited

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

20010124 030




REPORT DOCUMENTATION PAGE

OMB No. 074-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of
Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave blank)

2. REPORT DATE
September 2000

3. REPORT TYPE AND DATES COVERED
Annual Summary (15 Aug 99 - 14 Aug 00)

4. TITLE AND SUBTITLE
4-Aminobiphenyl

Metabolizing Genes

(4-ABP)-DNA Damage in Breast Tissue and
Relationship to p53 Mutations and Polymorphisms of

6. AUTHORI(S)

Nancy J. Niguidula, M.S.

Regina Santella,

Ph.D.

5. FUNDING NUMBERS
DAMD17-99-1-9155

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Columbia University
New York, New York 10032

E-MAIL:
njnd@columbia.edu

8. PERFORMING CRGANIZATION
REPORT NUMBER

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 Words)

The proposed research project investigates the relationship between exposure to cigarette
smoke and genetic susceptibility factors. Levels of 4-aminobiphenyl (4-ABP)-DNA
adducts in breast tumor tissue sections were the same between smokers and non-smokers.
The project will also investigate whether an association exists between 4-ABP-DNA
adducts and the carcinogen metabolizing genes CYP1A2 and NAT2. The analysis of the
CYPI1A2 gene is currently in progress. Due to the difficulty in obtaining large fragments
of DNA from the tumor tissue sections required for PCR-RFLP, a new method is under
development for genotyping NAT2. Another aim of this project is to determine if
environmental chemicals and their metabolites can cause mutations in the p53 gene. We
hope to analyze the mutations in p53 with the innovative Affymetrix system recently
purchased by Columbia University. After the completion of advanced coursework in
statistics and epidemiology this fall, the correlations made between adduct levels and
genotyping data of the metabolizing enzymes will be available for next year’s report.

14, SUBJECT TERMS
Breast Cancer

4-Aminobiphenyl-DNA adducts

p53 mutational spectra

15. NUMBER OF PAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE
Unclassified

19. SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

20. LIMITATION OF ABSTRACT

Unlimited

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. 239-18
298-102




Niguidula, Nancy

Table of Contents
(070317 ST TP 1
) ST S PP PP 2
Table of
(0031115 1 1 TP PP 3
| S0N8 00 8 Lo 5 Te) o P OO PRUS PSP 4
BOAY . .ttt 4-6
Key Research
AccompliSHMENTS. ....uvviniiiiii i 6
Reportable
L@ R Tele) o1 1o TP 7
CONICIUSIONS. .+t ettt ite e ettt e e ettt et e e e eae s eareenes 7
S (5 1< 010 S TP PP PP 8
APPENAICES . ... evneitiiti it 9




Niguidula, Nancy

Introduction

The proposed research project investigates the relationship between exposure to cigarette
smoke and genetic susceptibility factors. Levels of 4-aminobipheny! (4-ABP)-DNA
adducts in breast tumor tissue sections were not significantly different between smokers
and non-smokers. The project will also investigate whether an association exists between
4-ABP-DNA adducts and the carcinogen metabolizing genes CYP1A2 and NAT2. The
analysis of the CYP1A2 gene is currently in progress. Due to difficulty in obtaining large
fragments of DNA from the tumor tissue sections, a more sensitive and specific method
is under development for genotyping NAT2. Another aim of this project is to determine
if environmental chemicals and their metabolites can cause mutations in the p53 gene.
We hope to analyze the mutations in p53 with the innovative Affymetrix system currently

purchased by Columbia University.

4-ABP-DNA Adducts

The immunohistochemical analysis of the 4-ABP-DNA adducts in breast tissue was
completed this year. Difficulties arose in acquiring a difference in staining between the
positive and negative controls. The control samples consist of 4-ABP treated and
untreated cultured R52 cells that contain CYP1A2 enzymatic activity. This has been
proven to be an effective method for this laboratory and other immunohistochemical
techniques. The untreated and treated cells did have a significant difference in staining
intensity, but once they were embedded into paraffin blocks and sectioned onto slides,
they lost their difference. Varying a number of steps in the immunohistochemistry
method in hopes to obtain consistent and discernable differences for the controls was
exhaustive. We have settled on using a low and a high staining liver tumor section as
quality control samples. The quality control results from the ten batches of 15 samples

are listed in Table 1.

Table 1 provides the preliminary results.. At this time, no apparent differences in 4-ABP-
DNA adducts in breast tumor tissue exist between smokers and non-smokers. Intensity
of smoking habits, such as cigarettes per day, years smoked, and age at initiation will be

used in a more comprehensive analysis. Once I enhance my training in statistics this fall
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with the Applied Regression course and an Epidemiology III lab, I will be able to provide

a more detailed analysis of the staining data

CYP1A2

At the time of the proposal no phenotypic data existed for the polymorphisms found for
CYP1A2. An inclusive summary of the current publications can be found in Table 2.
Only two polymorphisms have been found to have phenotypic changes in enzymatic
activity. The genotyping of CYP1A2*1C and *IF are currently underway and will be
completed by the end of this month. The correlation between polymorphisms and adduct
level will be completed by the end of this academic term when I complete my training in

statistics.

NAT2

The three polymorphisms(NAT2*5, *6, *7) identified by the proposed PCR-RFLP
technique, deemed to difficult due to the fragility of DNA obtained from the tumor
sections. The established method required the amplification of a large 1200 base pair
piece of DNA. The isolation of DNA from paraffin tumor tissue sections involved
deparaffinization and the scraping of the section off of the microscope slide. The DNA
was isolated with a phenol:chloroform extraction. The ability to amplify a large piece of
DNA is unfeasible. This past summer we have developed a new technique for detecting
single nucleotide polymorphisms that only requires the amplification of a short
oligonucleotide (20-30bp). The Fluorescence Polarization-dye-terminator incorporation
assay (FP-TDI) employs a primer that ends one base immediately 3' from the
polymorphic site.(Chen 1999) In the presence of DNA polymerase and the allele-specific
dye-labelled dideoxynucleoside triphosphate(ddNTP) the alleles present in the target
DNA can be inferred. This method will prove to be beneficial to this proposal, not only
for it’s efficiency and accuracy, but also for the ability to analyze smaller, fragmented

DNA samples.
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Mutational Spectra of p53

Preliminary PCR amplification of exon 5-9 for several samples have been completed and
were successful. We proposed to analyze the 150 samples by the conventional technique
of PCR-SSCP. With the advent of Columbia University’s purchase of the Affymetrix
system and our lab’s collaboration with Ainsley Weston of CDC we intend to analyze the
150 samples with Affymetrix Gene Chips. The analysis of the entire coding region of
the human p53 tumor suppressor gene (exons 2-11) identifies missense mutations and
single base deletions. This method has been shown to have 94% accuracy, 92%
sensitivity and 100% specificity when compared to the conventional PCR-SSCP
method.(Wen 2000)

Key Research Accomplishments

Task 1. (Months 1-6) Complete
Detect 4-ABP-DNA adducts in breast tissue using immunohistochemistry.

Task 2. (Months 7-13) Altered, in progress
Genotype the metabolizing enzyme CYP1A2 and NAT2.

Task 3. (Months 14-27) Future work
Determine pS3 mutational spectra.

Task 4. (Months 28-32) Future Work

Correlations.

-Relationship of 4-ABP-DNA adducts to NAT2 and CYP1A2 genotypes
-Relationship of 4-ABP-DNA adducts and breast cancer

-Relationship of p53 mutations and expression to breast cancer

Task 5. (Months 33-36) Future Work
Write dissertation.
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Reportable Outcomes
The only data available is the 4-ABP-DNA adduct levels found in breast tumor tissue.

As summarized in Table 1, the levels are the same between smokers and non-smokers.

Conclusions

While the first year proved to be slow in obtaining reportable data, there was success in
acquiring skills in more innovative approaches to DNA analysis. These methods will be
employed to give very specific and sensitive results for next year’s report. The advanced
coursework in statistics and epidemiology will be employed while correlating adduct
levels with the genotyping data. Utilizing the Affymetrix system for mutational analysis
will not only be more efficient, but provide me with the opportunity to acquire new skills

in Dr. Santella’s laboratory.
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Table 1
4-ABP-DNA staining intensity
average stdev

controls n

positive 10 0.629 0.060

negative 10 0.330 0.038

smoker 63 0.314 0.173

non-smoker 74 0.314 0.165
Table 2

http://www.imm ki.se/CYPalleles/cypla2.htm

CYPIA2 allele nomenclature

Allele Protein | Nucleotide Trivial | Effect |Enzyme activity
changes name '

References

‘In vivo | {In vitro

CYPIA2*1A4 |CYP1A2.1 |None Wild-type Normal ‘(Normal ;|Ikeya et al, 1989

' ‘| Quattrochi and
| Tukey, 1989
CYPIA2*IB |CYP1A2.1 |5381T>C Nakajima et al,
11994
| Welfare et al, 1999

CYPIA2*IC |CYP1A2.1 |-3858G>A Decreased ‘ i| Nakajima et al,
11999
CYPIA2*ID |{CYP1A2.1 |-2464delT Japanese patent
number 05719026
Chida et al, 1999
|CYPIA2*IE |CYP1A2.1 -740T>G | i| Japanese patent

’ number 05719026
Chida et al, 1999

CYPIA2*IF |CYP1A2.1 |{-164C>A Higher : Jépanese patent
inducibility number 05719026

Sachse et al, 1999
|Chida et al, 1999

CYPIA2*2 [CYPIA22 [63C5G [RIL [? E '-"Huémg’ et al_ 1999




